Conditional control of gene expression by synthetic riboswitches in Streptomyces coelicolor.
Here we provide a step-by-step protocol for the application of synthetic theophylline-dependent riboswitches for conditional gene expression in Streptomyces coelicolor. Application of the method requires a sequence of only ~85 nt to be inserted between the transcriptional start site and the start codon of a gene of interest. No auxiliary factors are needed. All tested riboswitch variants worked well in concert with the promoters galP2, ermEp1, and SF14. Moreover, they allowed theophylline-dependent expression not only of the heterologous β-glucuronidase reporter gene but also of dagA, an endogenous agarase gene. The right combination of the tested promoters with the riboswitch variants allows for the adjustment of the desired dynamic range of regulation in a highly specific and dose-dependent manner and underlines the orthogonality of riboswitch regulation. We anticipate that any additional natural or synthetic promoter can be combined with the presented riboswitches. Moreover, this system should easily be transferable to other Streptomyces species, and most likely to any other genetically manipulable bacteria.